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(54) PERMANENT MAGNET MOTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a permanent magnet 



motor with large reluctance torque, by reducing d-axial 
inductance (Ld) and enlarging q-axial inductance (Lq). 
SOLUTION: In a permanent magnet motor, a rotor core 1 0 
with magnetic poles made up of permanent magnets is 
arranged inside a stator core for generating a rotating field. 
The rotor core 10 includes a first core member 12 with 
permanent magnets 1 1 at each pole for developing magnet 
torque, and a second core member 14 for generating 
reluctance torque without using the permanent magnets. The 
first and the second core members 12 and 14 are joined 
coaxially in a body. 
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[0 0 2 5 ] 811 0©§M$£l,r> 01 37^>^-il 20 
BS9©ffl»iHi;-C*0. Sfc. 9237y>^-« 
Kfe. »9©SMIteHD<. 7kA!S5©#-#©®©& 
UffiSrt K te t > T . ^f-*37*>6 ©®^©S8§CCfS 

or*h*hrt*wattK0sS3hfc2-3©» uu?F 
*»tf**s. C ©.««©»£. S6ic§SUH«Wf© 
a$#{C*J l > "C. ^7-^7*6 ©^^©^SSOC jQ o r 

[002 61S1 lOliilt, 9137^^-1 
{C*5t>r«. *^«5*»rHnattiU-C. -ecDdiESm'J 

ftswi 3r^>^-ffl^«i»c»-9riEH-rs. 02 30 

37^>"'-lKfel,>r«, *©7lcW8E©KffiR9H* 
©SUKfiWrtKte^r. X^-*37*6©SM©8M 

[ 0 0 2 7 ] 0 1 2 ©ftBi . 0 1 37 y Wf-flM 
237> >^--(ll«:*3^r«. ^©7k4J&S©»rBSPM 

tK©M2ffil»*3K:tet,>r. xf-$37*6©if©i 
fctc&o tx>jj h *PHlttK»SW •£>. 
[002 8 ] 0i 3 ©Bate or. ari3ry>^-flB io 
«. ^1 2(ommtmc<.. ^m^mm^mtb 

r . *©CiBIM&|b]0 1 37^ >^--©^*iSicc(^W 
r 158^-5*5. _hl202 3T^>^'-fSiRte^r«, -5- 
©7*;W&5©WffircMtK©^ffifflrtfctel,>r, xf- 
* 3 7 *> 6©«ai©«BK}ftr>r *h-tti!WPHStt{C^ 

[0 02 9] ±!2t>rtt©!18Hctelr>rfc. 1137^ 
>/<-©/kX«S«. Sft(/J0»iA#©§gft7i7 

[003 0] **itcfei»t:. 1137^ s^-tsXV 50 
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02 37^>;-?-«£4>Ct. 7l/*KrfTfc!6a*ifc* 
«»«©»«■(**>&& 9. 9l37y>/<-fflOS«» 

02 3 7* >><-ffl©&«^«Ktt*©*X»5Stt 

?i©&l5®ffii*)r&* y ? h3WTfett**»r«,»4ci*J 
[0 0 3 1 ] -?t£t>%. s&2 3 7y>^-flii|©*y 9 h 

«. 01 3 7^>^-W©7l^»5a»7L©ft|gffiWrt 

(ceeg^n, 02 37>>^-ti©^y » n*. 013 

7* >/<-ffl©*^S85*»aJ: 0 t^SW«:^Sl>C 
[0 0 3 2 ] CftCCfcfttf. P-$37©S3i*iC^L. 

r. sr. a- * a T**BR-r i-rtr©3 rtt 

MS) Sr»*iOr. 02 37^>^-ffl©^U v h£ 
tlttft*. L*>5». 0l37^>7<-ffl©7jcAiS5ti 

iS?uco^rw. -e©0i 37jf>A--Miis<i5 

fe&#© 3 7ttK*f Ur . 5ticffM 0 7c0 2 3 7 > > ^* 

-©xy v h*tt#s<fc-5ocrr%J£w«J:^o ofc#-? 

r. 3K<5f3^hfiffi*fi<Ci&< > tt$fl<KCWB8l 
IS*>6&S37SJi^f#6ftSC£Kft.S„ 
[0 033] -e-©^«CC©37S/gf*tC7kXfi8S 

©**»5#*4**6*Dtf>*«60ra>6. 37SJf(* 
Kg§:Orfc«H>. 

[0 034] #|HU«. £»»»«© a > 71/ »-*io» 
ffl£Lrffll^ft5^vUXDC*-${tffi§r& 

[0035] 

[*W©HE*©»!8] if. Hl&l>U94£#JHL 
r. **WfCJ:S*A«85««l«©*liafiWoi>r» 
WtS. C©7l<X^5mii)m«. @(E8BI?4*£f 
r-*37 16i, C©X^-^3T 1 6rtCClsI$EoJtg 
{CSW6tlfco-^37 1 0££fi*.n.>£„ 

[0 03 6 ] C©HiiWC*S^r. Xf-$37 16B 
24©^Ciy f-£WU. H*B(U*B, VtSfccfcOWtB) 

©m«iF-#^S6§nri^ 0 c©»#. ftM©^ 
^UtB. MSM©«ifUtwtB. *©*IHIK:tt«f seja 
*«Vffli3*ari,>S*j; h»te«fc^««H ! -SK© 
rfJ?J«(f^-e*or J:l». 

C0 0 3 7 ]H2©HffffiH{C7nSnrt>4J:5(c. n- 
f 37 1 0«. 01 37^>'<-l 2i02 37^>/N* 
-1 4i*H*WK-#tc«^r4C<t«:j:»)«fiS3n 
^43. P-f371 0 (OmstpfolCte. mmu 

[0 0 3 8 ] 0137^>^'- 1 2IJ?n-; h h-O^ 
^4fflr&^. H3«:^S*irc>4J:5(c. 0137^ 
>^'-l 2l*i«C{J*^B851 l39*a»S*irt>S. C© 
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[0039] commmMxmzmmommmzA 

Kit, nH*|Si(c9IBIBK:EII3tiri>S. 
[0 04 0] S237^^-14«'J7?$>XW1- 

CC«. C©7k^i»EttW(l©»1i*<4*) KI6C-C4 

-?©*-; 9 h i 3cd*^, nja^i&iecvnRscc^sn 

tl^-So io 
[004 1 ]^'JvH3li, Xf-*37 16*6 

5. &X'J 7 H3B, ^OflffiWnT©^?Ll 5 

gxy v h l 3W3KP3ffl*tft-,-Ct>*. 
[0 0 4 2 ] &X'J ^ h 1 3tt. fill =7^>'- 1 2 

fjo^^iBEi i iiig^ici : i <m$m<m.& 

<0, Sl37^>A-12iS237^^-14i% 

Kffi«*»6{**Wtt«.»«fc5tt^:#SfcS*l-CI,»S. 20 
[0043]IlBB-$a71 04JB2 3 7.* 
i 4»>6mfc^M0r-**fea?>. tK*!8S1 lfittta 

r^Sto-Cfcfj . *©IH8rtK^ v H 3 dJJIS-C^ 

1 ©&U®«I*J JOBS 3 toTl > £ C 4 ic gft? 3 to 

[0 04414*5. CO,t5Ka-*37 10^7n 

vhh**»£J1I©»l37.>0><-12&. 

>X hJH'^ffl©m2 3r^>/<-l AtfrhmfS,? 

ZlCLXh, W I Z>Tjt>'<- 1 2«P-5?37 1 0© 30 

^tlfi«:StU-Cl/2feU:«rA8{>5C<b*sjf*0<. C 

©IliS Wc fc i, >r & ^ ©J: ^tc$ tor 

[0 04 5] COD-^ri OCCfctoJf. 1137^ 

>><-i 2(cfei>t«. &7fcw&5i lzmmmtttb 

X. mi 3TJ>J<~ 1 2©*S[3#£C©7XX^51 1 

4**RK: * "C** < T£ c 4 #-C# S. 
[0 046] CtotCftUT. S2P7^^1-1 4(Cte 

#6£ttftl.»a* t X'J » h 1 3(C«t9Xf— *=J7 1 6* 40 
6©SBSR©fiB»iB««Bi»«^3u. COCittq|*-f> 

[0 04 7] t/fc*^r, d«l4q«©^>^df>X 
(f)i(Ld-Lq)A^<. <)7?2yx YhVtt 
t<t4Ci*i-C#5. */c. H237^>A-14© 
XU 9 H 3*5, Il37^>A-l 2©*AJ8E1 1 
©Bfffl0ttrt{C^*tiSCt36>6v llary^-l 

2 4»2 3T^>^-14©SHfflt?. *y*H3*« 

1 1©8B3B©)I». jgiS«:l!fiihifSCi*J-c#S. 50 
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[0 04 8 ] C©<fc5ic, fiLt?^? H>;l>*4 
il37^>^-l 2 y^ao* 
?«»2 3 7^>/<- 1 4(Bi[-C^S^Sct^(CCfcC 
iK«K*J. I137^>^- 1 2fJ-C«'j7^^>X h 

<ttS«k5K. **J551 l©**St«W)«Ci*«T 

[0 04 9 ] S2 37j(>^- 1 4ffl«C*5l>-C 

tt. fill 37^>^-l 2iW«3»Or!4S5C, 'J 7 * 

';r©««B3WR*IR»ifS*i4J:5{C. X'j 9 M 3© 
SS*iJ:V*©fi*ifcftSC4*i-C#4fc«). «&*©* 

[0050] 56KSfc. v-narioicMri,mi 

37^>^-l 2i»2 37^>A'- l 4©«fiStb^* 

[0051] C©a-^71 0©WSlStc*»i»-c 
637tt£fT*S&i*, *©37tf*£SrtTBt5&Bc»8l 

[0 05 2 K©7'UXiIII'C, Il37^>^- 
1 2ffl©3r*t4*2 3T>>^-l 4d©37tt4 

* . * 6 *> g * icmmmntm*. m >t *> £ <- >* J . 
*w»rtt. sr. d-*3t i o««Mrr«©(cs£w 

M^T®37^I2 37»'«'- l 4mtLXtt*> 

ik< . rtt*>%. T^r©3TWccx 9 n 3 ^ffJfS 
-f&„ ofrSfg, *©378©**»6Jlii=«7.rf>'<- 

1 2K^43to*ft*#©37«*BJ»5aiU Ctoic 
-^-tTk^KS 1 1 £iI!2rS;fci6©?L£fT*>i£< «t 0 
ft 1/ rus. 

[0 05 3] C©*§^, MI5 1 1 ©SBBLtt. ftft 
^BJEUc»2 37^>^- 1 4ffl©X'J 9 h 1 3&Ktf 

2 ffi©3 7t*fcfcfekaJ8E 1 1 ©tIIS?l©&#JBf&S to 

[0 05 4] ±!3©J:5{CL,r > f 137^^*-1 2 
if237^^- 1 ' 4 4 =&— ttCCtt^rfcft, ®1 
37^>^'- 1 2«0-k:5*J5El 1 4Ur©7x5-f 
&m*t&ISibT%W.?Z,CtK.£K>u-Z3T 1 0** 

[0 0 5 5] C©J: 9 CC. *»MK«fcto«. SrfcKttfll 
ft»A-i-4sWB*«ft< . R?¥©«a**iJffll/-CCJ-*3 
71 O^rJKJSrSCA^rtSfcib. 3^f-^fB*5igx. 
SCitttt*. *fc. c©a-*37 10 4!gaswai« 
©)£jSitSffl*-^4Lr©7'-7^UXDC*-$CC3iffl 
TSC4CCJ;0. 3Xhr>^4#&5C4ft<. 
MW«©1tte7 9^ (JHBft*©i*. ffi«rf>H ; f©e 
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t) *bsc&**c*s. 

[0 05 6] B5ftOUB7tC<i:>3. *$m<0& 

Si3ry^<-i2t, 07©'j7*iox h ji-^^ 

[0 0 5 7 ] Jfll 37^>M- 1 2F*JK{J#ffl[ffic:t{C 

B. **&Ht5 1 7 Bt&rffiftffJ (»*l/<«, SBriPflW io 
©Jg) ©«*.«7*5-f hSSErt>6&0. €©Si2 (£ 

[0 05 8] C©*rffi£j&tt©*&8fc5 1 7 £±1531 1 

t. iffimiWDWdccBiaiiwiiiiifiwi-r&fc*. -e 

©flDI^* HW*< ft*#. COS^&fcfffcOfc'SKW 

w-swtttzc ifcjro. T^r©2#ii»ini-c«fci> 
fcft. ftiX3^h*Jfi3Xhr»Ftr. ftfc. c©SB2j| 
*W-CB. «rBS^O«AH»f*^WIBjt©fc8S>.«:a«t 
Wc*» hf5J:^«:Lr(,»4. 20 

[0059]i237^>^-14(C«, ±Effll|«S 
*f--*a7 1 6*»6©»JB©8K8K»5 

K^Snr^Si^K. C©SS2J|j§W:fct,>-C4>. S 
X'JjH8B»1 aw^- 1 2»0M«51 7 

[0 06 0] C©*2JHtfflK:j;4-itf. .hiasnnffiW 
niiWLfc3«*«:»*r. ania*h*«3?<. m>xa 30 
jkXMEmMV** HBT#B6tiS. 

[0 0 6 1 ] B8ftt>bBl 0KB. *IHH©SI33B6 

W*i^snrc»-5. c©Sft3HSfcWcfot,>-c&, n-* 

37 1 0tti9©-7^^ h HH>^£>!©MSl 37^ 
>/<-12i, HI 0ffl'J7i'*>X h;l/f^ffl©m 
137^>^- 1 4i*!5l$iW(C-(*tCjg^-r*Ci{C 
«fc9«US3h-Ct,>S (02#M) . 
[0062]»137^>A-12 rtfCB/lc^EBS^Ji 

mztizv. com^. -o©is@*/c9 2o©7x^s 
Sfri9a, 1 9baw,»e>jrc:i,>*. ^IcXJSSitl 40 
9a. 19bBifetC, »I©Mx.li7 x 7 -f hlS 
5©t?HS#> 6 ft <3 . * ©# * tf&IMOWMt B K?9 -p 

[006 3] -fftfo^, C©HSS^|-CB4Bb-C*^/c 
». «««HI«:|j3t3tr * 2*©«JftRB*ifKffiWec# 
£b. SftKoi>rS;t«. M^i5K-l 9 a, 19 
bt«©S«ffi«JI5±*IW83tt-C. *9MB. BiCfS 

gffiit 19a, 19b K*©NSffiMR±&R£3tt 
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*vCt»*. »*AWBJtl 9a, 19btt. ^©Kffitf 
Sit?. 

[0 06 4] *237^W<- 1 4(C-X>T. ±Eftl 
*»«fce«|l 2 xf-^371 6^6©Km© 

MKi&5J:WhH3, 18^-ilic^br 
C©8!3j&56t»jT?BBl occ^$nrc^j:5 
«c. -?•©* 'J » h#3S 1 37^ 1 2 0B©7k*JKE 
Jfl9a. 19bicmt2^y^20a, 2 

0 btc^fjsft-to*. 

[0 0 6 5 ] Tftfc>*3. B8K7pSnr(,»«J: ; 5K:. - 
7y©X V 7 b 2 0 a B/kXJj£5/t 1 9 aO&iJBiirtCC 
KHSft. fl&#©* 'J ■> h 2 0 b fcfeJcajKBfr 19b© 
8aKffi8lrtKB«3*irt>«. C©«fcSK:. ^>;yh# 
2-3©X 'J h 2 0 a, 2 0 b(tfl-I«£ftT<,>£#, ^ 
©&*ttXf— $37 1 6*^©fiSS©18ISOC?9 i 5 < fc^ 

[0 06 6 ] C©gI3^S£WC<fcft«. iffiSISJSW© 
^(Cfln^r. mi 37^>/<- 1 2CCis^X, 
*>*h;u*£<i:9*S<TSC£#nISBtft£. fft 
xt-*37 l 6ft»6ttJ|t©tt8 <B9©3SK*: 
imm) SrfcfcfftlUSfC. -&KSc:itC2-5©7XXK 
SM-I9a,- lQb^BBEfiOSIMaBtcJBo-CEBtr 

[0 06 7] fcK. B 1 1 ©»4St*WK-3l>TKWT 

5. c©*4ge»wtt. ±se»3ie»fW{c*iwa»i3 

7j<»*- 1 2«©**JftE*S3l5Lfc<>©t?. H2 31 
7> 1 4ffli©liiattJJB»3jafi«ilBIC-C* 

S„ 01 IB, a-^37 1 0%H1 37^>'-i-i 2 

-^3371 oo^sHi^fto, fkxmmmm-cfr^ 
h, x>;->H2 0a, 20 bccoorBMurcTSSttr 

[0 0 6 8] C©J&4XftWt*Sl.>TB. mi3i7^> 

a- 1 2 <,cmm.2tiz>7k\MJE t bx , ±§zm3mwi 

©SB8fli©*lfiSB 0^5 2 od/kXl&B 1 

9b, 19a (H0#M) *-«tOfc»tt©*^(JBB 
2 l*ifflt>?>*iroS. 

[0 0 6 9] Tt£t>%. t©AA5£52 1 B^^Jf © 
fft>«rffltEJgtt©W;{.tf7*9^ HSB5*6ft»). *© 

fiJl^rfiitcifiisnros. c©jissfj-cB, 4^o* 
^52 *©s0w©tf»^«*««ffiiai©«ssia 
B±(cfig-rs<t5<cffig$^-ctis. c^jc^o, - 

rxDA&ME 2 ll>m<0&*>StN ©SBfitcftW t § 
ft. -£©-#©Sffiffli|#n-£3 7 1 0©SSSffi©SSS 

ibrffl^en. ffi^©N»J*5D-$3ir 1 o©ni 

[0 0 7 0] ftte. I237^>/<- 1 4KOl>ttt, 
S*^»52 1 ©S*«©iH»4N«i©*»tK*n 
en^tS-r-SJl^iC, 2 0©X'J y b20a, 2 0b# 



13 

1 6fr6©ttJB©SfiKK?95 J^KJ&iES 
*rtl>£ (01 0#M) . 

[0 07 1 ] C©*43BtWecJ:fttf. ±IBSf3|life#l 
Ktt^TttfHTSik&BE©*******. HfraXhfti 

[0 07 2] HI 4 JC J: •) /£#£!»© 

WSWmnccoiirilWf *. co»5j0fc«cc*it»'r 

©ai37»'<-l 2£. 01 4©'J'?£*>X Ml- 

*is*ffl©S2 arj*>*- 1 4 &*piNft(cH*tctt 
i6M>ttt, ±ie©§SUS^Ii|a)i;-c$>6fc5!)^cc 

[0 07 3] S137^^-1 2fctt7k#JK5* s HS! 
3ft&#s. C ©*§£-. -€-©zfc5U&S2 2ibrKfflM 

tt. m.® C t It* ©Offillfe n TJWWiWKiajlt'tB 
■3tlTt>&. fttfefc. 4o©7T<^»E2 2*^la 

5. 

[0 0 7 4] CftKlftOT. HI 4CC7^Stin^j:5 
K. iZ37^>A-l 4«fctt. £**JB52 2K*f 
[Etr. 4o©X';» h2 3#-tft-eftX?— $37 1 
6*>6©»K©fiSSS«:j9^ <£ 5 «CPM«K»l*3tir(,> 

a. 

[0 0 7 5 ] C©*§ x »; y (• 2 3 tt-tWiQiffiflBdJa 
2{C/n3irrt,^ < J:^K:, x>; 1-2 3«7kA$52 2 

[0076] combmmmo.k^rjtmttL'cb. ± 
m&mmm t ww&ak. *n *>*> d q «© ^ > # 

??>x©i(Ld-L(i)i!is^<, 

[0 0 7 7 ] £LL 3WMB©ft«Wa«OIWc-3l»-C 
3KH #»PJKtt;K©J: 5 fcSaoSJ&WtfS* 
ft&„ &fc. cn6©^Wcte^-c4>. xf-^7 

1 6Mtt3EK*gO&l>fc«>. ^^©SiaffitcBa- 
*371 O©«PSlfl&¥ffi0©&£7lrf CiCaT-S,, 

[0 0 7 8 ] S/c. C©^0HK:^SP-$aT 1 0© 
§fHB, I2 37^>a*-1 4lll^6mfcti^©fc 
©r*0. Lfc#-?T. S237^>^-1 4(Cfl5fiS3 

■CSSffl^ifeSH 1 37^>'<- 1 2fl©7k*J£E«C 

[0079] sr. ®i5 ©an mmu±im 1 *ss 
tste^-xiufcfc©?. si37^ 1 2 cttt± 

fem 1 IBI C < . KffiH«©/k*JBSE 1 1 ***© 

SRWH« 3 TJMWWccflw r g®eic-£ jctiss ti 
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[0 0 8 0 ] cnCCitbr. g237^^-l 4&C 

I- 13 a, 1 3 tuWUfiESftTOS. SX'J » H 1 3 
a, 1 3 btt£fc«C. Xf— *37 1 6A>6©18m©EB 
Rfcffl5±5«:R»KtS*vc<,>a. » I- 1 3 
a, 13btt, !C>tcWi Lt?©flffi|]#37©i} 1 

tibial k isj w t eb s ft t o » a # . -e ©ffjfses «±e 
sb 1 mmm t mmt . tresis 1 1 ©suMSrt t s n 

10 [ 0 0 8 1 ] m 1 6 ©!is2 mm\t±isM 2 mmm*^ 

-Ztbtcb(DX\ ai37^V<-l 2iCtt±fSI&2 
£»W£EI D < . KB^Ji5«©AXStte 1 7 #*©fi2 

[0 0 8 2] CfttCSetLr. H23iTy>^-l 4CC 
tt. &**>«E 1 7 CcWtc-L-C, *ft*ft 2 -P©X 'J 9 
hi 8 a, 18 b?WfM£ftTt>S. S^'hH8 
a, 1 8 btti&fC, Xf-f37 1 6*>e.©ffim©» 
KCC»5J:5KPHEtt±«Sft-Ct>S. SX'J»H8 
20 a, 1 8 btt. St,»CCW£0T-e©GE{W#37©'f» 

7 H 8 at«©£flBW7k#J£El 7©g:Ufimrt«Cfc 
I'tMSh, imcDX'J v b 1 8 btt*©pm#c*& 
7©JSfJS«^6i*^tBLrt,»5*s. c©«fc5ft 

[ 0 0 8 3 ] 0 1 7 ©f&3 S3B«jaLtffi» 3 gSttA*"? 
-Xil/TUS. -f&fcS. Jgl 37»^-l 2f*3K 
tt. — o©£aS*fc >J 2 o©4cA«EK- 19a, 19b 

wiR3ftrv>*. 

30 [0084] ChtC^U. i237^>^*-14tc 
tt. 9 a, 19 b©JSijffi»l*lCcte(,»r 

fft?n^y?h2 0a, 20b^r-$37 16* 

^©^m©®s§ic?s 9 =t -5 KRatRccjfgffi $ ft-c t>* 

Ai. C©^t?lJ-Ctt, 3f>KX'j'7h20c ASilJDWK 

jfJfiS§ftrua 0 

[0 0 8 5 ] C©XV sr h20 ctt. il37>i>^- 

i 2 fflij©s«©cc*f israsp^cc-en^tisw e>ftr t> 
a*s, c©fc|^. §x >; ? h 2 o ctt37*,^p>ar 
X V 9 h 2 0 a , 20b ©?HSiJ©{4g-C. X f-- $ n 7 
4o l 6A>e»©®m©«S8{c?&or-il©n?ltt{c^fiS;s^ 

[0 0 8 6] C<ommVit, §X >J v h 2 0 c tt-7> 
©7lcX®E>t 1 9 a ©Hfl;ffi8l»#rt»6te#©7ic$UB5 

fri9 b©«igBi9i»»«:*»wT-Ti©nattK»tts 

tB^CCt^rB. ft*XSS)t 1 9 a . 1 
9 b ©&l?ffiS3(55^ 6^ftfcfi[g-C* -> r 6 J: i>. 
[0087] tit, H18©»4SE0«fc±K»3Sltt 
fiJ^^-XiOrt,^^'. C©^{Ctt. I137><> 
A- l 2 W©ft88»**«r* 2o©7k*«Etf 1 9 
50 a, 1 9 b©iHg££^jgL-C^£. 
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[0 0 8 8] *fcb5. Jb8B»3386Wcte<r»Ttt. & 
msmOCfi 2 -^XXttEJt 19a, 19b 
fflfl] ©»IMI B K*t l/C W± *t 4 J: 9 KEB l/C «,» S 
(09 . C©S9BW©«fc5tC. — 3©«E»C« 
53t6htl>5*M5frl 9 a, 1 9 b©37+<& 
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